Expression and functional characteristics of tubular transporters: P-glycoprotein, PEPT1, and PEPT2 in renal mass reduction and diabetes.
Renal mass reduction is associated with a compromise in renal excretion, and thus dosages of drugs need to be adjusted to avoid adverse reactions and to ensure their effectiveness. A prototypic example is patients who had undergone transplantation due to a variety of causes, including diabetic nephropathy; the latter appears to be the major cause of renal failure requiring hemodialysis and transplantation. Conceivably, hyperglycemia with reduced renal mass interferes in the delivery of xenobiotics handled by various tubular transporters. In this investigation, effect of renal mass reduction/hyperglycemia on gene and protein expression of P-glycoprotein (Pgp), PEPT1, and PEPT2 was assessed. Also, [H(3)]glycylsarcosine uptake, a prototype of dipeptide, was measured in various groups of rats: sham-operated, uninephrectomized, streptozotocin-induced diabetes, and diabetic + uninephrectomized. An increase in Pgp, PEPT1, and PEPT2 expression was observed in kidneys of uninephrectomy rats, the highest being in the Pgp. Similarly, an increase was observed in diabetic rats who had undergone uninephrectomy, although less than those with nephrectomy alone. No differences were observed between sham-operated and diabetic groups. Increased uptake of [H(3)]glycylsarcosine was also seen in uninephrectomised rats. A modest uptake was observed in diabetic rats who had undergone uninephrectomy. The data suggest that uninephrectomy induces an increase in the expression and activity of transporters localized to renal tubular epithelial brush border. The fact that upregulation and activity of the peptide transporters were less in kidneys of diabetic animals who had undergone uninephrectomy compared with uninephrectomy alone suggests that hyperglycemia interferes in their expression and activity during the compensatory phase.